
Technical Language Service 



Translations From And 



Into Any Language 



JAPANESE / ENGLISH TRANSLATION OF 

Japanese Patent Application JP 60 - 219226 A 

Process for the Production of a Polyester 
with a High Degree of Polymerization 

Your Ref: 081203-23 

For: Eastman Chemical Company 



9109 Eagle Hills Dr . Las Vegas NV 89134 . ph: 866-722-7990 (toll-free) . fax:702-973-6009 . email- sales@tls- 
translations.com 



( 1 9) Japanese Patent Office (JP) 



(11) Unexami ned Patent 

Application (Kokai) No. 



(12) Unexamined Patent Gazette (A) 



Sho 60-219226 



(51) IntCl.^ 



Symbols 
C08G 63/38 

63/22 

Request for Examination: Not yet submitted 



Registration Nos. ^^^^ ^^^^ of Publication: November 1. 1985 

6537-4J 
6537-4J 

Number of Inventions: 1 Total of 3 pages [in original] 



(54) Title of the Invention: 

(21) Application No.: 

(22) Date of Filing: 
(72) Inventor: 



(72) Inventor: 
(71) Applicant: 
(74) Agent: 



Process for the Production of a Polyester with a High 
Degree of Polymerization 

Sho 59-76158 

April 16, 1984 

Tetsuo Matsumoto 
49-6 Kutsuichiba 
Yamato-cho, Okazaki-shi 

Takanobu Imamura 

4-1 Hinakita-cho, Okazaki-shi 

Nippon Ester Co., Ltd. 

4-1 Hinakita-cho, Okazaki-shi 

Yuzo Kodama, Patent Attorney 



SPECIFICATION 



1. Title of the Invention 



Process for the Production of a Polyester with a High Degree of Polymerization 
2. Claims 

1. A process for the production of a polyester wherein terephthalic acid, a bifunctional 
carboxylic acid having terephthalic acid as the main component thereof, or an ester-forming 
derivative thereof is reacted with ethylene glycol, a glycol having ethylene glycol as the principal 
component thereof, or an ester-forming derivative to produce a polyester, said method 
characterized by adding hydrogen chloride in a proportion of 0.2 x 10""^ ~ 30 x 10""^ mol per mole 
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of the raw material acid component after having substantially completed the esterification or 
transesterification reaction. 

3. Detailed Description of the Invention 
(Field of Industrial Utilization) 

The present invention relates to a process for the production of a polyester; in particular, 
to a process for rapidly producing a polyester that has a high degree of polymerization and 
excellent mechanical and thermal properties. 

(Prior Art) 

Polyesters, especially polyethylene terephthalate and polyesters having ethylene 
terephthalate units as the main structural units, are widely used in common practice for fibers, 
films, and other molded articles because of their many excellent properties. 

In the manufacture of polyethylene terephthalate, bis-(P-hydroxyethyl)terephthalate 
and/or a low-polymer thereof is usually formed by transesterifying dimethyl terephthalate and 
ethylene glycol or by directly esterifying terephthalic acid and ethylene glycol, and a polyester of 
the desired properties is then produced by conducting a polycondensation reaction. 

However, since the polycondensation step, especially the final polycondensation step, 
must be conducted at a high temperature of from 280 to SOO^^C for a long period of time in order 
to obtain a polyester with an intrinsic viscosity of, for example, 0.6 or higher, the polymer 
usually turns yellow as a result of thermal decomposition and other secondary reactions, and the 
increases in the concentration of terminal carboxyl groups and in the content of diethylene glycol 
bonds have an adverse effect on the physical properties of the polyester. 

A catalyst is generally used in the manufacture of polyester. For example, Japanese 
Kokoku Patent No. Sho 28-4640 mentions the use of hydrogen chloride as an esterification 
catalyst. However, when hydrogen chloride is added from the time of the esterification reaction, 
the content of diethylene glycol bonds increases as a result of secondary reactions, its activity as 
a polycondensation catalyst declines in the extreme, and it becomes impossible to shorten the 
polycondensation reaction time. 
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(Object of the Invention) 

The object of the present invention is to provide a process for rapidly producing a 
polyester that has a high degree of polymerization and excellent mechanical and thermal 
properties. 

(Constitution of the Invention) 

As a result of research intended to attain the aforementioned object, the present inventors 
discovered that it is effective to add a prescribed quantity of hydrogen chloride at a prescribed 
time, and perfected the present invention. In essence, the invention is as follows. 

A process for the production of a polyester wherein terephthalic acid, a bifunctional 
carboxylic acid having terephthalic acid as the main component thereof, or an ester-forming 
derivative thereof is reacted with ethylene glycol, a glycol having ethylene glycol as the principal 
component thereof, or an ester-forming derivative to produce a polyester, this method 
characterized by adding hydrogen chloride in a proportion of 0.2 x lO""* - 30 x lO'"^ mol per mole 
of the raw material acid component after having substantially completed the esterification or 
transesterification reaction. 

The hydrogen chloride in the present invention must be added after the esterification or 
transesterification reaction has been substantially completed, i.e., when the rate of reaction has 
reached 90% or higher, and ideally 92-98%. Addition prior to this time causes problems such as 
those mentioned above. 

The amount of hydrogen chloride added must be a proportion of 0.2 x 10"* - 
30 X lO'"* mol per mole of the acid component, which is a starting material for the production of 
the polyester. The addition has essentially no effect when the amount added is lower than this 
range. Not only does the effect of addition reach saturation, but the polycondensation reaction is 
also delayed, ordinary stainless steel reactors undergo corrosion, and a special reactor such as a 
ceramic reactor must be used when the amount added is higher than this range. 

The principal acid component in the present invention is terephthalic acid or an ester- 
forming derivative thereof, such as an alkyl ester or phenyl ester. Part of the acid component 
(usually less than 30 mol%) may be replaced with one or more compounds selected from among 
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methyl terephthalic acid, isophthalic acid, methyl isophthalic acid, 5-sodium sulfoisophthalic 
acid, phthalic acid, diphenyl dicarboxylic acid, diphenylsulfone dicarboxylic acid, diphenoxy- 
ethane dicarboxylic acid, naphthalenedicarboxylic acid, adipic acid, sebacic acid, p-hydroxy- 
ethoxybenzoic acid, ester-forming derivatives thereof, and the like. On the other hand, the 
principal glycol component is ethylene glycol or an ester-forming derivative of ethylene glycol, 
such as ethylene oxide. Part of the glycol component (usually less than 30 mol%) may be 
replaced by one or more compounds selected from among aliphatic, aromatic, alicyclic, and 
other diol compounds, such as propylene glycol, tetramethylene glycol, 1,4-cyclohexane- 
dimethanol, 1,4-cyclohexanediol, 1,4-bis-hydroxyethoxy benzene, ester-forming derivatives 
thereof, and the like. 

Any known method can be used to manufacture a polyester from these bifunctional 
carboxylic acids and glycols. For example, the prescribed properties can be obtained by a method 
in which bis-(P-hydroxyethyl)terephthalate and/or a low-polymer thereof is formed by 
transesterifying dimethyl terephthalate and ethylene glycol, directly esterifying terephthalic acid 
and ethylene glycol, or carrying out an addition reaction of terephthalic acid and ethylene oxide, 
and in which a polycondensation reaction is then conducted by adding a prescribed quantity of 
hydrogen chloride. Additives such as catalysts, stabilizers, pigments, dyes, fluorescent whiteners, 
nucleating agents, polymerization accelerators, lubricants, and bulking agents can be introduced 
as needed in addition to the hydrogen chloride catalyst after the transesterification or 
esterification reaction has been substantially completed. 

The degree of polymerization of the polyester produced is not especially restricted, but 
the intrinsic viscosity (abbreviated hereinafter as [ti]) is preferably in the range of 0.6-1.0 
because of practical considerations, as determined based on the solution viscosity measured at 
20**C after the polyester is dissolved in a mixed solution of phenol and tetrachloroethane (1:1). 

The polyester can be manufactured in accordance with the present invention without 
adding any additives other than the hydrogen chloride catalyst, and a pure polyester devoid of 
any catalyst residue or the like can be obtained by thoroughly scattering the residual hydrogen 
chloride in the polyester by extended hot-air drying or vacuum drying at a temperature higher 
than the usual drying temperature (about 140°C), i.e., usually 160-220°C, and preferably 
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180-200°C. In addition, the thermal decomposition rate and the decrease in the degree of 
polymerization are minimized. 

(Working Examples) 

The present invention is explained concretely below through working examples. 
However, the present invention is in no way limited by these working examples. 

In the working examples, "parts" means "parts by weight," and the characteristics were 
measured as follows. 

(a) The terminal carboxyl group concentration (COOH) was determined by titration with 
1/1 ON potassium hydroxide solution in benzyl alcohol. A lower value is preferred. 

(b) The concentration of diethylene glycol bonds (DEG) was determined by a method in 
which decomposition was performed for two hours under methanol reflux, and an analysis was 
conducted by gas chromatography. A lower value is usually preferred. 

Working Examples and Comparative Examples 

Bis(P-hydroxyethyl)terephthalate and low polymers thereof were produced from 
terephthalic acid and ethylene glycol by a known method. The quantities of hydrogen chloride 
shown in Table 1 [amount of HCl (mol) per mole of acid component] were added to 100 parts of 
the above, the temperature was raised to 285°C, the interior of the system was gradually 
evacuated, and polycondensation was finally carried out at 0. 1 mm Hg for the length of time 
shown in Table 1. 

Polyester was also produced in the same way using antimony trioxide in an amount of 
2 X 10"^ mol/mol of acid component instead of the hydrogen chloride as the catalyst (reference 
example). 

Table 1 shows the characteristics of the polyesters obtained. 
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Table 1 





Polycondensation 
time (min) 


Amount of catalyst added 


Properties of polyester produced 


HCl (mol) 


(parts) 


[nl 


DEC (mol%) 


COOH 
(Eq/ton) 


Working 
example 1 


120 


10 X 10"^ 


0.055 


0.88 


1.67 


18.3 


Working 
example 2 


180 


2x 10"^ 


0.011 


1.00 


2.24 


16.7 


Comparative 
example 1 


120 


0.1 X 10" 


0.006 


0.19 


1.94 


68.4 


Comparative 
example 2 


120 


40 X 10-^ 


0.22 


0.78 


3.77 


19.2 


Comparative 
example 3 


120 


70 X 10-^ 


0.35 


0.46 


4.32 


14.6 


Reference 
example 


120 






0.68 


1.85 


15.0 



Furthermore, the amount of residual hydrogen chloride in the dry polyester obtained in 
Working Example 1 was below the limit of detection (30 ppm) by fluorescence x-ray analysis. 

The degree of polymerization did not increase and the stainless steel reactor was severely 
corroded in Comparative Example 3, where a large amount of hydrogen chloride was added. 

(Merits of the Invention) 

As has been described above, the method of the present invention makes it possible to 
manufacture polyester with a high degree of polymerization and excellent mechanical and 
thermal properties in a short time. In particular, it is possible to prevent increases in the content 
of terminal carboxyl groups and diethylene glycol bonds in the polyester produced in the 
treatment step that accompanies or follows the polycondensation reaction, and to greatly improve 
product quality when the polyester is used for fibers, films, and other molded articles. 

It is also possible to obtain pure polyester that contains no catalyst residues or the like if 
the polyester is manufactured without adding any additives other than hydrogen chloride. 

Applicant: Nippon Ester Co., Ltd. 
Agent: Yuzo Kodama, Patent Attorney 
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